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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/GB 03/04128 

I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to hmsre^as%riSfvn^d° 
and are not annexed to this report since they do not contain amendments (Rules 70 16 and 70. 17» 

Description, Pages 

1-19 as originally filed 
Claims, Numbers 

1 " 1 1 received on 1 1 . 1 0.2004 with letter of 1 1 . 1 0.2004 
Drawings, Sheets 

1 ^- 2/B as originally filed 

2 ' W n rt i, r ^i« X °wl i^guaae, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated underthis item ^ 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

D Rule a 55.2Td2rV5 a 3) Slati0n fumished for the P"«P«»s of international preliminary examination (under 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international aDolication th« 
.nternat.onal preliminary examination was carried out on the basis of the sequence^istSf aPP " Cat '° n ' the 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished suFsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go bevond the disclosure 
in the international application as filed has been furnished. oeyono tne disclosure 

SfngtaTbTen^^ feC ° rded h °° mpUter r6adab ' e form is identical to ^ written sequence 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

El the claims, Nos.: 12-14 

□ the drawings, sheets: 



□ 
□ 
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5. □ This report has been established as if (some of) the amendments had not been made since thev hav* 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). V 

mpo!t e ) P ' aCement She6t Containin 9 sucn amendments must be referred to under item 1 and annexed to this 

6. Additional observations, if necessary: 



1. Statement 



Novelty (N) 


Yes: 


■ Claims 


1-11 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-11 




No: 


Claims 




Industrial applicability (IA) 


Yes: 


Claims 


1-11 




No: 


Claims 





2. Citations and explanations 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 



1 



The following document D1 is referred to in this communication; the numbering will 
be adhered to in the rest of the procedure: 

D1 : MCKILLOP ET AL: 'Production and characterization of specific antibodies for 
evaluation of glycated insulin in plasma and biological tissues.', J 
ENDOCRINOL, October 2001 , vol. 167, no. 1, pages 153 to 163. 

NOVELTY 



2.1 The subject-matter of claims 1-11 is new in the sense of Article 33(2) POT, since the 
prior art does not disclose using glycated insulin as a biomarker for: monitoring 
progression of diabetes towards an increased severity, prediction of individuals at risk 
of developing diabetes, or diagnosing the early onset of diabetes when glucose levels 
are still within the normal range. 



3 INVENTIVE STEP 



3.1 The subject-matter of claims 1-11 is considered inventive under Article 33(3) PCT. 

3.1 .1 The subject-matter of claim 1 is considered inventive under Article 33(3) PCT. 
Here, D1 is considered the closest prior art. This document discloses (the 
references in parentheses referringto this document): glycated insulin as a 
biomarker of diabetes (figure 7). 

3.1 .2 The additional technical feature of claim 1 over D1 is that glycated insulin is 
measured at two time-points and compared. 

3.1 .3 The technical effect associated with this is that an increased severity can be 
diagnosed if the concentration of glycated insulin is less at the second time- 
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point. 



3.1 .4 The problem to be solved by the present invention may therefore be regarded 
as the provision of a method for monitoring progression of diabetes towards an 
increased severity. 

3.1 .5 The solution to this problem is to measure and compare glycated insulin levels 
at two different time-points. 



3.1.6 



The solution to the problem is not suggested or derivable in an obvious way 
from the prior art. Indeed, the finding that glycated insulin levels decrease with 
.ncreased severity of diabetes is completely the opposite to what would be 
expected from the disclosure of D1 . Therefore, the subject-matter of claim 1 is 
inventive in the sense of Article 33(3) PCT. 

3 2 Io^ S ™ t ' matter ° f independent c,aims 2 ^d 3 is also considered inventive (Article 
33(3) PCT), since it is additionally shown that glycated insulin levels are higher in 
people who are either at risk of diabetes or in the early stages of the disease when 
plasma glucose levels are still normal. This finding is surprising and unexpected 
s.nce previously it would have been assumed from the disclosure of D1 that glycated 
.nsulin levels would closely correlate with plasma glucose levels, which indicate the 
presence of diabetes. Since the subject-matter of claims 4-1 1 also contains this 

^ f6atUrG ' their sub i ect - matter likewise considered inventive (Article 

33(3) PCT). 
4 INDUSTRIAL APPLICABILITY 



4.1 



The subject-matter of claims 1-1 1 is industrially applicable in the field of in vitro 
diagnosis of diabetes and the distinguishing of the different disease stages thereof 
(Article 33(4) PCT). 
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Claims 



1. A method of monitoring the progression of 
diabetes from a first timepoint to a later 
timepoint, said method comprising the steps 
providing a first biological sample 
obtained at the first timepoint, 
measuring the concentration of glycated 
insulin in said biological sample, 
providing a second biological sample 
obtained at the later timepoint, 
measuring the concentration of glycated 
insulin in said second biological sample, 
determining the difference in 
concentration of glycated insulin between 
the first and second biological samples, 
wherein a lower concentration at the 
second timepoint is indicative of 
increased disease severity and/or loss of 
control of blood glucose. 

2. A method of early diagnosis of diabetes in an 
individual, the method comprising the steps 
providing a biological sample in which glucose 
levels are within a normal range from said 
individual , 

measuring the concentration of glycated insulin 

in the biological sample, 
wherein the presence of glycated insulin at a 
concentration greater than a predetermined minimum 
is indicative of the presence of diabetes. 
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1 3. 



A method of predicting the onset of diabetes in 

2 an individual , the method including the steps 

3 of; 

4 providing a biological sample from said 

5 individual, 

6 measuring the concentration of glycated insulin 

7 in the biological sample , 

8 wherein the presence of glycated insulin at a 

9 concentration greater than a predetermined 

10 minimum is indicative of predisposition to 

11 diabetes. 
12 

13 4. The method according to claim 3, wherein the 

14 concentration of glucose in the biological 

15 sample is within the normal range, 
16 

17 5. The method according to claim 2 or claim 4 

18 wherein the normal range of glucose is less than 

19 11.1 mmol/1 in a random plasma sample. 
20 

21 6. The method according to any one of claims 2 to 5 

22 wherein said predetermined minimum concentration 

23 is the concentration of glycated insulin 

.24 measured in a sample from the same individual at 

25 an earlier timepoint. 

26 

27 7. The method according to any one of claims 2 to 

28 6/ wherein said predetermined minimum 

29 concentration of glycated insulin in a non 

30 fasted sample is at least 20 pmol/1. 
31 
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1 8. A method as claimed in any preceding claim 

2 wherein glycated insulin in the sample is 

3 measured by means of radioimmunoassay (RIA) . 
4 

5 9. Use of glycated insulin, as a predictive marker 

6 for glucose intolerance and/or diabetes, 
7 

8 10. Use of glycated insulin as a predictive marker 

9 for prediabetes or to predict the onset of 
10 diabetes, 

11 

12 11. An in vitro assay method for detecting diabetes 

13 or the predisposition to diabetes by determining 

14 the presence of glycated insulin in a biological 

15 sample, in which glucose levels are normal, said 

16 assay method comprising the steps: 

17 providing a biological sample; 

18 determining whether the concentration of 

19 glycated insulin in the biological sample is at 

20 least 20 pmol/1; 

21 wherein the presence of glycated insulin at a 

22 concentration greater than 20 pmol/1 is 

23 indicative of diabetes or predisposition to 
24 diabetes. 

25 
26 



i 
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